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Costas PLL     
Coherent PLL   



































































































BER vs C/N0 GPS−Data Signal 50Bit/s
Union Bound
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Costas PLL          
Linearised Theory   
ï
 
Ý
®[¿ÂO+K%K­IK¼KŁŁµµK­c
KŁ	´ŁB­O+OBŁ±K­³¿ÄºﬂºÔ©ªnŁB­I_Ł_É
«gI_O®¯K%%g­I_ŁK®
 
Ý
Ñ%x%ÞÑ)îsàiÏTw4xgÞGÏ
rgK)±#OB²<©ª²"ŁB­OdOBŁ±K­³
¿Àº¼º	µ­Oµ¤­OB£´Mµ2O+K%fÀMKŁŁ
¿Àº¼º&µµK­T®R_«­IÍªµ­Oµ´­OKMB´K
"­cÒ­IgµK­I%µIU£$	Ł$±2
iµK±B M¨MOKcM ­I­IOµgpMQI0É
«M B­IB¢KOMM­IBO®
TÝ
|ÑQÞx îÀí´ßiyzí´ñí´ÞQÐ%Ï
¤©sŁ	³KÇM¡K³g¯ªB"ÄÌ­³0dKÀªµ2OMÉ
+KgBŁ «)«¼KŁ¡n¢KO£)Bµ¹Ł«­OoÉ
Ç©s¡KŁT®
TÝ
{	í´ï>í´{í´ÞÑ)í)Ï
Øﬂ®®Â0µ³KO´Û® G®Â¿¤³_T®	

ﬀ
ﬁ
ﬂﬃ ﬀﬃ"!$#&%
ﬁ('*),+.-/'
01%2ﬃ43657874
9ﬂ:1
ﬁ
;ﬃ<>=cÕ
¢KgBKÚÍK?@0A!80
'
BCﬀﬃD5E
ﬁ
0Fﬃ4G
ﬁ
;:HCﬃI3
5
'
0Aﬃ4G
ﬁ
ﬂ:*c®åRgOc­OKoMMzKÍROÉ
K­O)KŁGMMK­OOÕ+r­Õ+G KKMTÕ
BKK0®
 ÎV
ò
®
ô
®¦´ŁO-® 
-

'KJ
L:*M
+4'
:
-
ﬃ ;N*G
'
c®
K GO£PO×0OÕÌªO©RQ[K³ÅÕÂBKK0®
 ÚV
ô
-£p-ÕfR­cBŁT®>#&%ﬃ4:
-
0Fﬃ ﬀH
ﬁ
;ﬃSTﬃVUW!8
ﬁ


X

)Y)
G"ﬃ&ﬂ:1
ﬁ
ﬂﬃ<c®ZKGå«O£>O¬_OÕ¨ÌRO©
Q[K³#Õ¼BKú_®
¿ÄBp­I¡¯KãÕTBUTK0®
 ùV)Û®f0³_B®[UW!8
ﬁ

 X 
)Y)
G"ﬃ&ﬂ:1
ﬁ
ﬂﬃ<B\^]_G/ﬃ43
)D'
ﬃ
ﬁ

`aﬃ43b5c787I
`;:B
ﬁ
;ﬃ<7®ﬀ¿ÄB¨«­I¯RK«ãÕ
BUTUT0®
